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Disposition of Claims 

4) £3 Claim(s) 1-75 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 
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DETAILED ACTION 

Claim Objections 

Claims 1, 20, 23, 53, 55, 58, 70, 72 and 74 are objected to because of the 
following informalities: 

Claim 1 (line 13 of page 1), recites the limitation "the light wave". There is 
insufficient antecedent basis for this limitation in the claim. Examiner suggests the 
following correction: eliminate the word "the" before light, and add an "s" to the words 
"wave" and "arm" in line 14. 

Claim 20 (line 29 of page 3) is confusing. Examiner suggests adding the words 
"and splitting the light" after the word "splitter" in line 29. 

Claim 20 (line 2 of page 4), recites the limitation "said beam splitter". There is 
insufficient antecedent basis for this limitation in the claim. It is confusing as to whether 
the NPBS or PBS is being referred to here. Examiner suggests the following correction: 
change "said beam splitter" to "said non-polarizing beam splitter". 

Claim 23 (line 23 of page 4), recites the limitation "the light wave". There is 
insufficient antecedent basis for this limitation in the claim. Examiner suggests the 
following correction: eliminate the word "the" before light, and add an "s" to the words 
"wave" and "arm" in line 24. 

Claims 53 and 55 are objected to under 37 CFR 1.75(c), as being of improper 
dependent form for failing to further limit the subject matter of a previous claim. 
Applicant is required to cancel the claim(s), or amend the claim(s) to place the claim(s) 
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in proper dependent form, or rewrite the claim(s) in independent form. Claim 53 recites 
the same limitations of claim 49. Claim 55 recites the same limitations of claim 51 . 

Claim 58 (line 21 of page 9), recites the limitation "the detector arm". There is 
insufficient antecedent basis for this limitation in the claim. Examiner suggests the 
following correction: eliminate the word "arm". 

Claim 70 (lines 10-11 of page 11), recites the limitation "the detector". There is 
insufficient antecedent basis for this limitation in the claim. Examiner suggests the 
following correction: replace the words "the detector" by "the measurement of the 
recombined beam". 

In claims 72 and 74, examiner suggests the following correction: include the word 
"the" between "wherein" and "step". 

In claim 74, the location of phrase "in their respective sample and reference 
paths" makes the claim confusing. Examiner suggests eliminating the phrase, as it is 
clear that that rotating of the polarization takes place on both beam portions (i.e., 
reference and sample paths) before they are recombined. 

Appropriate correction is required. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. .112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claim 56 is rejected under 35 U.S.C. 112, second paragraph, as being 
incomplete for omitting essential structural cooperative relationships of elements, such 
omission amounting to a gap between the necessary structural connections. See 
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MPEP § 2172.01. The omitted structural cooperative relationships are: the location of 
the balanced detector with respect to the first detector. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 23, 24, 27, 30, 31, 33, 35-38, 41-43, 62 and 69 are rejected. 
Claims 23, 42, 43, 62 and 69 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Imalux Corporation (EP 1,253,398 A1). 

As to claim 23, Imalux Corporation discloses in figure 2, a source arm 17 with a 
light source 1; a polarizing beam splitter 3 with an import 2 connected to the source via 
the polarizer 18 and 3 output ports 4,6,12; a sample arm 16 leading to sample 10 and 
connected to output port 4 of beam splitter 3; a reference arm 7 leading to a reflector 8 
and connected to output port 6; polarization manipulator 9,11 for rotating the 
polarization in the sample and reference arms, respectively; and a detector 13,21 for 
collecting light combined by beam splitter 3 and directed to third output port 12 of beam 
splitter 3 for interference signal detection and processing via data processing unit 14. 

As to claim 24, Imalux Corporation discloses samples that may be biological 
(paragraph 0002). 

As to claim 27, Imalux Corporation discloses a probe module for 2-D scanning 
(paragraph 0062). 
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As to claim 30, Imalux Corporation discloses a polarized light source (paragraph 

0009). 

As to claim 31, Imalux Corporation discloses as un-polarized light source 
(paragraph 0008). 

As to claim 33, Imalux Corporation discloses a power splitting ratio that is sends 
90% of the power from the source to the sample arm for increasing optical efficiency 
(paragraph 0009). 

As to claim 35, Imalux Corporatioin discloses the use of an optical delay line 
(paragraphs 0003 and 0008). 

As to claim 36, Imalux Corporation discloses that polarization switches 9,11 in 
figure 2 can be Faraday rotators (paragraph 0040 or 0064) and that the rotators have a 
rotation angle of 45 degrees (paragraph 0086). In this case the integer M is zero. 

As to claims 37 and 38, Imalux Corporation discloses that polarization switches 
9,11 in figure 2 can be quarter-wave plates (paragraph 0064). In this case the integer M 
is zero. 

As to claim 41, Imalux Corporation discloses the use of low-coherence sources 
(paragraph 0003). 

As to claim 42, Imalux Corporation discloses in figure 1, a guiding light (source 1) 
being directed to a polarization beam splitter 3 and being split into reference and 
sample arms (reference arm 7 leads to a reflector 8 and sample arm 5 leads to a 
sample 10). Switches 11 and 9 rotate the polarization of the reference and sample 
arms, respectively prior to reentering beam splitter 3. Beam splitter 3 recombines the 



Application/Control Number: 10/811 ,748 Page 6 

Art Unit: 2877 

returned sample and reference light waves and directs the interference signal to 
detector 13, which is further connected to a data processing and display unit 14 for 
analyzing the interference data, (paragraph 0067). 

As to claim 43, Imalux Corporation discloses in figure 2, a light source 1, a path 
splitter 3 for dividing the beam into reference and sample paths 5,7; a detector (13,21) 
for measuring the recombined beam; a polarization sensitive element (polarizer 18); 
polarization rotating element 9,11 which rotates the polarization "after" first passing 
through the polarizer sensitive element 18 in such a way that the returned beams are 
recombined by the beam splitter 3 and directed to polarizer 18, which directs light away 
from the source via path 20; and a processor 14 for evaluating the interference signals 
from the detectors 1 3,21 . 

As to claim 62, Imalux Corporation discloses a power splitting ratio that is sends 
97% of the power from the source to the sample arm, which is at least 70% (paragraph 
0061). 

As to claim 69, Imalux Corporation discloses in figure 2, generating a light beam 
(source 1) polarizing the light beam (polarizer 18); splitting the beam into sample and 
reference paths (5 and 7), respectively; recombining returned reference and sample 
paths (via beam splitter 3), rotating the polarization of the reference and sample path 
beams (polarization switches 11 and 9, respectively); redirecting the combined beam 
along a measurement path using polarization sensitive optic (beam 20 from polarizer 
18); measuring the recombined beam (detectors 21 and 13); and evaluating the sample 
(data processing unit 14). 



Application/Control Number: 10/811,748 
Art Unit: 2877 



Page 7 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 25, 26, 28, 29, 32, 34, 39 and 40 are rejected. 

Claims 25 and 40 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Imalux Corporation as applied to claim 23 above, and further in view of 
Wang etal (USPN 6,961,123). 

As to claim 25, Imalux Corporation discloses in figure 1, a sample 10 under 
investigation. Imalux Corporation does not expressly disclose that the sample is an eye. 
Wange et al discloses that the sample can be a retina (column 2, lines 28-30). It would 
have been obvious to one of ordinary skill in the art at the time of the invention to 
replace the sample of Imalux Corporation with the retina of Wang et al for the purpose 
of studying a different biological sample. 

As to claim 40, Imalux Corporation discloses in figure 2, detectors 13,21 for 
collecting the interference signals. Imalux Corporation does not expressly disclose that 
the detector is polarization sensitive. Wang et al disclose, in figure 1, polarization 
sensitive detectors PDV and PDH. It would have been obvious to one of ordinary skill in 
the art at the time of the invention to replace the detectors of Imalux Corporation with 
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the polarization sensitive detectors of Wang for the purpose of obtaining additional 
information about a sample through the study of different polarization states. 

Claim 26 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Imalux Corporation as applied to claim 23 above, and further in view of Everett et 
al (USPAPN 2002/0093655 A1). 

As to claim 26, Imalux Corporation discloses that the optical interferometer can 
be partially or fully composed of bulk optics and fiber optics (paragraphs 0003, 0060, 
0069, and figures 3 and 4). Therefore, Imalux Corporation suggests that any specific 
portions of the interferometer can be bulk or fiber optics depending on the application. It 
is further noted that Everett et al discloses a motivation for combining free space and 
fiberoptics (paragraphs 0040 and 0041). It would have been obvious to one of ordinary 
skill in the art at the time of the invention to replace any portion of the invention of 
Imalux Corporation with a combination free space and/or fiberoptics as described in 
Everett et al for the purpose of making the system more deployable or for saving on the 
cost of components or for improving alignment. 

Claims 28, 32, 34 and 39 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Imalux Corporation as applied to claim 23 above, and further in 
view of Applicant's Admitted Prior Art (AAPA). 

As to claim 28, Imalux Corporation discloses in figure 2, detectors 13,21 for 
collecting the interference signals. Imalux Corporation does not expressly disclose that 
the detector includes an optical dispersive element and a detector array. AAPA 
discloses the use of an optical dispersive element (diffraction grating) with an array of 
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detectors for the purpose of creating a spectral domain OCT system (page 6, lines 28- 
29 and page 7, lines1-2). It would have been obvious to one of ordinary skill in the art at 
the time of the invention to replace the detector of Imalux Corporation with the 
detector/diffraction grating combination of AAPA for the purpose of creating a spectral 
domain OCT system. 

As to claims 32 and 34, Imalux Corporation discloses the claimed invention 
except for polarization controllers in the source arm and sample arm. AAPA discloses 
the use of polarization controllers in the source arm (claim 32) and in the sample arm 
(claim 34). It would have been obvious to one of ordinary skill in the art at the time of the 
invention to use polarization controllers of AAPA in the sample and source arms of 
Imalux Corporation for the purpose of achieving the desired polarization from the source 
and from the light scattered from the sample, thereby improving the detected signal. 

As to claim 39, Imalux Corporation discloses in figure 1, polarization switches 
9,11, which can be quarter wave plates (paragraph 0021 and 0064). Imalux Corporation 
does not expressly disclose that the quarter wave plates are dynamically controllable. 
AAPA (page 34, lines 1-14) discloses that it is well known to those skilled in the art to 
use a dynamically controlled quarter wave plate. It would have been obvious to one of 
ordinary skill in the art at the time of the invention to replace the polarization switches of 
Imalux Corporation with dynamically controllable quarter wave plates described in 
AAPA for the purpose of compensating for polarization distortions (as described in 
paragraph 0064 of Imalux Corporation and in AAPA). 
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Claim 29 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Imalux Corporation as applied to claim 23 above, and further in view of Izatt et al 
(USPAPN 2005/0036150 A1). 

As to claim 29, Imalux Corporation discloses in figure 1, a source of radiation 1. 
Imalux Corporation does not expressly disclose that the source is a swept source. Izatt 
et al discloses a swept source (figure 2b) for achieving significantly superior signal to 
noise ratio compared to conventional OCT systems (paragraph 0040). It would have 
been obvious to one of ordinary skill in the art at the time of the invention to replace the 
source of Imalux Corporation with the swept source of Izatt et al for the purpose of 
achieving a significantly superior signal to noise ratio. 

Allowable Subject Matter 

Claims 1-22, 44-61, 63-68, and 70-75 are allowed. 

Claims 44-61, 63-68 and 70-75 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form including all 
of the limitations of the base claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject 
matter: 

Claims 1 and 20 are allowed because the prior art of record, taken alone or in 
combination, fails to disclose or render obvious the specific combination of a PBS, 
NPBS, and polarization rotators together in combination with the rest of the limitations of 
claim. Claims 2-19 and 21-22 are allowed because they depend on allowed 
independent claims (1 and 20, respectively). 
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Claim 44 is allowable because the prior art of record, taken alone or in 
combination, fails to disclose or render obvious the specific combination of a PBS, 
NPBS, and polarization rotators together in combination with the rest of the limitations of 
claim. Claims 45- 61 and 63-68 are allowed because they depend on claim 44. 

Claim 70 is allowable because the prior art of record, taken alone or in 
combination, fails to disclose or render obvious the specific combination of a PBS, 
NPBS, and polarization rotators together in combination with the rest of the limitations of 
claim. Claims 71-75 are allowed because they depend on claim 70. 

Fax/Telephone Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Denise B. Anderson whose telephone number is 571- 
272-8324. The examiner can normally be reached on Mon-Fri (9:30 AM - 6 PM). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gregory J. Toatley Jr. can be reached on 571-272-2800 ext. 77. The fax 
phone number for the organization where this application or proceeding is assigned is 
703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Denise B. Anderson, Ph.D. 
Patent Examiner 
Art Unit 2877 
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